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The behavior of t h e  d r i f t  of iwmsphere's  Fz- 
region is considered from :he standpoint a f  the -tor 
theory. 
red one and with  t5e daily course of t h e  hor izonta l  cor- - 
pcment of the Earth's  mgnetic f i e l d .  The r e l a t i o n s h i p  
k t u e e n  the curren t  systcm of t h e  dynamo-region and t h e  
d r i f t  i n  the Fr-region of t h e  iuhnsphere at r i d d l e  and 
high l a t i t u d e s  is c o n f i e .  

The observed d r i f r  is carpared v i t h  t h e  txmpu- 

f 

f f  

Arcording to t h e  "motor"  theory 111. t he  d r i f t  occurs i n  t h e  Fz-regicn 

of tile iomsplrere as a r e s u l t  of a c t i o a  -:!7 t h e  dynamo-region's electric 

f i e l d  on the ionospheric pia- s i t u a t e 3  in t h e  Earth's magnetic f ield. .With 

some simplifying assumptions. one ray den n s t r a t e  hov t h e  d r i f t  i n  t h e  upper 

innosphere is linked w i t h  t he  ge-xwpnctie va r i a t jons .  vhich are t h e  conse- 

quence of currenr in  the  dynano-regios. :hat is, i n  t h e  lower ionosphere. 

ior liiwwn \:alucs of the  magnitude of il.yn,?mo-region's electric f i e l d  and of 

tlir Ehrth's magnetic f i e l d .  t h e  d r i f t  ve loc i ty  i n  t h e  Fz-cegion may be- compu- 

ted hy the fornula [:I: 
* 

- 
r l w r r b  E and f l ~  are t h e  vectors of t h e  elc:t.-ic and :eomagnetic f i e l d  s t rength.  

(*) I SSI.EIKWANIYE SWAZI  DREYFOV \IERKHNEY IONOSFERY S TOKOVYMI. SISTEPikrll 
--- - -- ---- 

111 N,\?:t)-OHIAST1 V IlNKRFNNYMH I VYSOKIKH SH1.ROTAKH 
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The magnitude af the f i e l d  E is deterained frcm the  known variations 

d the Fnrtli's magnetic f i e l d  
- 

Here [ )E, a[ 1 is the 
teaser bf %mosphere conductivity- Because OF slow var i a t ions ,  we l a y  

neglect to displacement c t a r e e n t b  Accordiq t o  Baker and Hartpa 131, for-a 

thin spbe'ricaI layer t h e  conduct ivi ty  current coqOnents are expressed in the 

% is the v a r i a t i o n  of the @magnetic Cield, ,i 

- - 
€;Dl lcrul~-*t  : 

-wirere to is the lower, and - z is tire upper boundary- of t h e  dynamo-region, 

Khen the latter are basi<.ilLy cuntributiug to t h e  integral  conductivity. 

Lmnm and the da ta  on t h e  variat ions of t he  Earth 's  -aagnetic f i e l d  are avai l -  

able, t h e  d r i f t  ve loc i ty  components i n  t h e  F2-layer lsav be determiwd by the  
i 

f a B ~ t I  1.1s: 

Ilerr* 1 is tjie nagnt- - it- incl ination, and 611, and &I, are the variaticins t>f t h e  

E;rrtlr's magnetic f i e l d  in  the  horizontal  plane,  expressed in  y (y = lO%e). 

In t8r.lc.r ta e s t a b l i s h  t h e  r e l a t i o n s h i p  of the d r i f t s  of ionosphere's 

m a l  l-scalb. inilomrgeneities w i t h  CIie curren t  systems of t h e  dynamo-region, 
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ye examined the uterisl obtained duriqg the  observation of d r i f t  by a method 

of closely-spaced reception at the of the 8-th and 9-th Antarctic expeditions 

to  "nirnyy" Observ8tor-y d during ccmbincd expeditions ?f IZHIRAN USSR and ICY 

i n  l%6-1%7 ia Tbiltsl. 
d a p  u h e m  d r i f t  observations were made, uere borrowed i n  -=tic observatorfes 

s i tda ted  IY) farther than 100 h from thc 'plqe  of observation. 

The varlatioem of the Earth's magnetic f i e l d  in  the 

otservations of d r i f t  of -11-scale iabarogeqeities were begun at  X i r n w  

Observatory in  1%3.[4). 

a d r i f t  it the polar c q ~  region, where the kr lk  af g-hyslcal &vents has a- 

qui te  peculiar -r& and differ aota'bly from the lar a d  r iddle- la t i tude 

ones- 
in the  Fz-Sayer (dots) vitb the behavior of var€ation of g-netic f i e ld ' s  

horizontal coqoberrt in tie region of tite W-mservatorp (61t - crosses). 

l'he expcditioa pro -ded the poss ib i l i ty  of observing 

F*ure 1 illustrates the &Ink of the e t - w e s t - d r i f t  velocfty ccmponent 

The r e su f t s  represent the mean value of the d r i f t  and of var ia t ions  6U for 2 

days, namely, 10 October aad 
was aUost Zdeatlcal. Plot ted ia tk 

Howember 1%3, yhea the behavior of the f i e l d  

f&c,ure is the  course of the c a p u -  

ted east-uest component of d r i f t  veloci ty  (dsshes) 

t ire 

Pig, 1 Fig.2 

The calculation was performed according t o  (6 ) .  where t h e  integral con- 

duct iv i t ies  were computed by tha i n i t i a l  data  of (4) in t h e  100 - 130 km a l t i -  

tude range and constituted: kxx = l.5'10'z, % 
r-m- HCC- . 

1.08'10'2 and kxy - 10.5*10" 
a 
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Taking: the  obtained in tcgra l  conduct ivi t ies  i n t o  account, we shall f ina l -  

l y  obtain 

- (O.l16P? + 0,786Ly). VWE = - 0.766% + 0.116Hy. vN-S 

where vps and ~or-,:-are expressed i n  P sec-' , and 6% and 6tiy i n  gammas (y) . 
The analogy &a the  behavior of t h e  &ted-and observed east-uest component 

of t h e  i r i f t  ve loc i ty  is sat isfactory.  

bettmen them is p = 0.72 

In par t icu lar .  t he  cor re la t ion  fac tor  

A large expet iaental  material on d r i f t  of -11-scale inhomogeneities 

vas obtained during t h e  expedition to Tbilfsi, whizh i s - loca ted  i n  the  region 

of the  center  of the curreut -stem, responsible f o r  t h e  %-variations 0' the  

Earth's magnetic f i e ld .  Amlysis  of the experlmentaE material has shown a 
sa t i s fac tory  reserblance in the behavior of t h e  east-west-colponen: of t he  

d r i f t  ve loc i ty  with the variations of the brftsntal colporrent of the Earth's 

magnetic f i e l d  (5, 61. 

analysis of t h e  observed and caaprted east west amponent of d r i f t  ve loc i ty  

for t he  da t e  of 4 December 1966. 

L e t  us capare, for exaqle, the results of harmonic 

- 
Data on d r i f t  were obtaiPed dur€ng processirig 

. .  

=0,9+39-(f + 11.8) -t 19.4~h2(t-3.1)+ 5.3~b3(1-0,9) + 'ctmputed 

where -_ t is expressed in bours and tbe  hameic components of drSf t  ve loc i ty  i n  

r-sec . --I . 

As may be seen, the  phases of the  f i r s t  tu0 h a r a n i c s  of t he  computed and 

iDb;ervcd d r i f t  veloci ty  components d i f f e r  l i L t l e  from one another. 

t an t  veloci ty  components are qu i t e  small. while the  higher order harmonics 

are s t g n i f i c a n t ,  which is characteristic f o r  points s i tua ted  i n  t h e  band of 

current system's center passage. 

which is c o r r e c t ' f o r  the  F2-layer of the  ionosphere. 

The cons- 

The f i r s t  harmonic preva i l s  over the second. 

F i ~ l l V ,  t he  existence of l ink between the  d r i f t  i n  the F2-layer and t h e  

dynamo-currents of the lower ionosphere is s t i l l f u r t h e r  corroborated by t h e  



cxpcr i scn ts  conducted near Moscow during the  ICY and IYQS. 

the  :Yc]S we-plot ted in F h . 2  the  course of t he  observed and computed cast-west 

As an example for 

cmpancnt of d r i f t  ve loc i ty  of F1-layer's mall-scale inhomogeneities far 29 J u l y  

1965. 

and 26 1.1) 1959 . Both examples demonstrate the good coincidence i n  the  behavior 

of tlic computed 3nd observed east-west component of d r i f t  ve loc i ty .  

l a t i on  f a c t o r  for the curves of Fig.2 is P y.0.78, and for t he -cu rves  of Fip.3 

Fig .3  illustrates an analogous pa t t e rn  f o r  the  LCP (average for 15 Apr i l  

The carre- 

3 0.92. - 

.- I t  should he noted, houever, t h a t ,  as i n  

:!*e: ear 1 icr described experiments,. the magnotude 

of the' v c l d i t y  of the observed d r i f t  is g r e a t e r  

hp a fti-tew c t f  (1.5 - 4 )  than t h a t  computed. 

,.The ca l cu la t ion  - .  of d r i f t  velocity c-nents 

for die ?loscow &nditions vas perforred by the 

f wmu 1 as Fig. 3 

. -  

Analysis of hhe variations of the  Earth 's  magnetic f i e l d  component has 

shwa t h a t  the amplitude of these  v a r i a t i o n s  is g r e a t e r  during the  ICY than 

during the  lVQS, which is apparemtly 

i v i t y  of the i tnosphere in the  period of high solar a c t i v i t y .  

a p l a i n e d  by the  increase  i n  the  conduct- 

The d r i f t  ve loc i ty  

Fa the F? -?ayer is' inversely p r o p o r t i m a l  o f  integral conduct ivi ty ,  which expla ins  

to  senme me;isiirv the  observed increase 03 d r i f t  ve loc i ty  during the  IYQS as colapa- 

rt?d wI t l i  the 1x3' [ 71. 

c-ourse of a day (SI. 

- - 
The conduct ivi ty  of t h e  ionosphere changes nota5ly i n  the  

I t  is s u b s t a n t i a l l v  greater i n  daytime than d w i n g  the  

night .  which wst lead to  an  increase of d r i f t  ve loc i ty  i n  nighttime. The numerous 

ohservat ions uf d r i f t  i n  t he  Fz -layer corroborate  t h i s  conclusion. 

(:caparison of tlw north-south d r i f t  ve loc i ty  components obtained from the 

cxpct iacnt  and computed by formula ( 5 ) .  indicates €n most of t he  cases a satis- 

factory resemi-lance in the behavior of thc obs?rved and computed d r i f t  ve ioc i ty  

ctmponents far the same rate of velocities as for  the  east-west component. An 

exception is s h w n  at Mirnyy, where the  computed and observed north-south com- 

ponents are close to  one another. 
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